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TRI /Env i ronmen ta l , Inc. 
A Texas Research In te rna t i ona l C o m p a n y ^ 

Date: 2010-09-18 

Mai l To: Bi l l To : 

Jodie Dembowske 

CRA Eng. CRA Eng. 

4 1 4 1 Davis Creek Cour t 56913 

Kalamazoo , M l , 4 9 0 0 1 

e-mail:jdembowske@craworld.com 

Dear Ms. Dembowske, 

Thank you for consulting with TRI/Environmental, Inc. (TRI) for your geosynthetlcs testing needs. TRI is pleased to 

submit this final report for laboratory testing. 

Project : 

TRI Job Reference Number: 

Materlai(s) Tested: 

Test(s) Requested: 

12TH STREET LANDFILL 

4036 

(8) Heat Fusion Weld Seam(s) 

SAME DAY Peel and Shear 

(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.) 

Codes: 

AD Adhesion Failure (100% Peel) 

BR< Break In sheeting away from Seam edge, 

SE Break in sheeting at edge of seam. 

AD-BR< Break in sheeting after some adhesion failure - partial peel. 

SIP Separation in the plane of the sheet (leaving the bond intact). 

FTB Film tearing bond (all non "AD" failures). 

NON-FTB 100% peel. 

If you have any questions or require any additional information, please call us at 1-800-880-8378. 

Sincerely, 

Melissa Hunter 

Project Manager 

Qeosynthetic Services Division 

http://www.geosyntheticstestlnc.com 
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BE V 

TRI/Environmental, Inc. 
A Texas Research International Connpany 

' '-^X 

D E S T R U C T I V E S E A M Q U A L I T Y A S S U R A N C E T E S T R E S U L T S 

T R I C l i e n t : C R A E n g . 

P r o j e c t : 1 2 T H S T R E E T L A N D F I L L 

Mate r i a l : 40miL LLDPE 
SAME DAY pee l and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

T R I L o g # : 4036 
TEST REPLICATE N U M B E R 

PARAMETER 

S a m p l e I D : D S ' l I W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel S t rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongation @ Break (%) 

MEAN 

P e e l A 

82 

<5 

SE 

FTB 

83 

<:5 

SE 

FTB 

107 

>50 

89 

<5 

SE 

FTB 

78 

<5 

SE 

FTB 

112 

>50 

86 

<5 

SE 

FTB 

84 

<5 

SE 

FTB 

108 

>50 

83 

<5 

SE 

FTB 

82 

<5 

SE 

FTB 

113 

>50 

79 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

110 

>50 

84 

PeelB 

B2 

Shear 

110 

S a m p l e I D : DS-2 | W e l d : H e a t F u s i o n 

S i d e } A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel St rength (ppi) 

Peel Incursion {%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear St rength (ppi) 

Shear Elongat ion @ Break (%) 

P e e l A 

92 

<5 

SE 

FTB 

83 

<5 

SE 

FTB 

109 

>50 

94 

<5 

SE 

FTB 

80 

<S 

SE 

FTB 

115 

>50 

89 

<5 

SE 

FTB 

B5 

<5 

SE 

FTB 

111 

>S0 

92 

<5 

SE 

FTB 

81 

<5 

SE 

FTB 

109 

>50 

91 

<5 

SE 

FTB 

8S 

<5 

SE 

FTB 

111 

>50 

9 1 

PeelB 

S3 

Shear 

- ! 

The testing Is based upon accepted industry practices as vrell as the test method listed. Test results reported herein do not apply to samples other than 
those tested. TRI neither accepts responsibility for nor malces claims as to the final use and purpose of the material. TRI observes and maintains client 
confidentiality. TRI limits reproduction of this report, except In full, without prior approval of TRI. 
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TRI/Environmental, Inc. 
A Texas Research International Company 

t '^^w^ ^ L P " - ^ ,K^Si fr^siS«6^^^SS' 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Cl ient : CRA Eng. 

Project : 12TH STREET LANDFILL 

Mate r ia l : 4 0 m i l . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRi GM19/D 4437/NSF 54/882 mod. ) 

TRI Log# : 4036 

l ^ S T R E P U C A T E N U M B E R 

PARAMETER 1 2 3 4 MEAN 

S a m p l e I D : DS-3 | W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongation @ Break (%) 

84 

<5 

SE 

FTB 

86 

<5 

SE 

FTB 

110 

>50 

84 

<5 

SE 

FTB 

89 

<5 

SE 

FTB 

111 

>50 

8"' 

< ! 3 

SI: 

FTB 

Bli 

<!> 
SIE 

FTB 

109 

>E0 

83 

<5 

SE 

FTB 

85 

<;5 

SE 

FTB 

108 

>50 

82 

<5 

SE 

FTB 

89 

<5 

SE 

FTB 

109 

>50 

P e e l A 

8 4 

PeelB 

8 7 

S h e a r 

109 

S a m p l e I D : DS-4 | W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Fai lure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongat ion @ Break (%) 

84 

<5 

SE 

FTB 

75 

<5 

SE 

FTB 

105 

>50 

83 

<5 

SE 

FTB 

86 

<5 

SE 

FTB 

106 

>50 

7l> 

<;3 

SIE 

FTB 

81 

<5 

SI: 

R B 

1C6 

>E;O 

88 

<5 

SE 

FTB 

77 

<5 

SE 

FTB 

108 

>50 

90 

<5 

SE 

FTB 

88 

<5 

SE 

FTB 

107 

>50 

Peel A 

84 

PeelB 

81 

Shear 

106 

The testing Is based upon accepted industry practices as well as the test method listed. Test results reportiKi herein do not apply to samples other than 
those tested. THI neither accepts responsibility for nor malces claims as to the final use and purpose of the material. TRI observes and maintains client 
confidentiality. TRI limits reproduction of this report, except In full, without prior approval of Tiy. 
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TRI/Environmental, Inc. 
A Texas Research International Company fijrsmJ^r 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Cl ient : CRA Eng. 

Project : 12TH STREET LANDFILL 

Mate r ia l : 40m i i . LLDPE 

SAME DAY Peel and Shear (ASTM O 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

T R I L o g # : 4036 

TEST REPUCATE NUMBER 

PARAMETER 1 2 3 4 MEAN 

Sample ID: DS-5 | Weld : Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side : B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

Peel A 

83 

<5 

SE 

FTB 

82 

<5 

SE 

FTB 

107 

>50 

83 

<;5 

SE 

FTB 

91 

<5 

SE 

FTB 

110 

>50 

83 

<5 

SE 

FTB 

83 

<5 

SE 

FTB 

109 

>50 

84 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

110 

>50 

81 

<5 

SE 

FTB 

86 

<5 

SE 

FTB 

115 

>50 

83 

PeelB 

86 

Shear 

110 

Sample ID: DS-6 | Weld: Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

87 

<5 

SE 

FTB 

89 

<5 

SE 

FTB 

88 

>50 

88 

<5 

SE 

FTB 

90 

<5 

SE 

FTB 

93 

>S0 

84 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

89 

>50 

84 

<5 

SE 

FTB 

92 

<5 

SE 

FTB 

92 

>50 

86 

<5 

SE 

FTB 

88 

<5 

SE 

FTB 

94 

:>50 

Peel A 

86 

PeelB 

89 

Shear 

9 1 

The testing is based upon accepted Industry practices as well as the test method listed. Test results reported herein do not apply to samples other than 
those tested. TRI neither accepts responsibility for nor makes claims as to the final use and purpose of the material. TRI observes and maintains client 
confidentiality. TRI limits reproduction of this report, except in f i i l , without prior approval of TRI. 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Cl ient : CRA Eng. 

Project : 12TH STREET LANDFILL 

Mate r ia l : 40mi l . LLDPE . 

SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

T R I L o g # : 4036 

TEST REPUCATE N U M B E R 

PARAMETER 1 2 3 4 MEAN 

S a m p l e I D : DS-7 | W e l d : H e a t F u s i o n 

S i d e : A 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel Strength (ppi) 

Peel Incursion [%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongat ion @ Break (%) 

P e e l A 

91 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

111 

>50 

93 

<5 

SE 

FTB 

96 

<5 

SE 

FTB 

110 

>50 

1(11 

<5 

SE 

FIB 

80 

<5 

SE 

R B 

112 

>E;O 

94 

<5 

SE 

FTB 

91 

<5 

SE 

FTB 

108 

>50 

86 

<5 

SE 

FTB 

92 

<5 

SE 

FTB 

110 

>50 

93 

PeelB 

B9 

Shear 

110 

S a m p l e I D : DS-B | W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongat ion @ Break (%) 

Peel A 

89 

<:5 

SE 

FTB 

91 

<5 

SE 

FTB 

101 

>50 

90 

<5 

SE 

FTB 

95 

<5 

SE 

FTB 

106 

>50 

8:> 

<5 

Sli 

FTB 

90 

< 3 

Si: 

FfB 

109 

>E0 

84 

<5 

SE 

FTB 

95 

<5 

SE 

FTB 

110 

>50 

85 

<5 

SE 

FTB 

93 

<5 

SE 

FTB 

106 

>50 

86 

PeelB 

93 

Shear 

106 

The testing Is based upon accepted industry practices as well as the test method listed. Test results reportffd herein do not apply to samples other than 
those tested. TRI neither accepts responsibility for nor makes claims as to the final use and purpose of the material. TRI observes and maintains client 
confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI. 
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DATE: Septemlx;! 21, 2010 

PROJECT No,: 56913 

CONSTRUCTION 

MANAGER: Jodie Dembowske 

4141 Davis Creek Court 

Kalamazoo, Mr 49001 

SUBMITTAL No.: 56913-37 

Conestoga-Rovers & Associates 

PROJECT NAME; I 2"'street Landfill 

ENGINEfaR: Mr. Greg Carli 
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9063 Bee Cave Road 
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MANUFACTURER: Agru America 
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SPEC. No. & TITLE 

02072 LLDPE Geomem.brane 
DWG. No, DESCRIPTION/LOCATION INSTAIXED 

Textured 40 mil Liner - Testing Peel and Shear - 2"̂  
Batch 

CONSTRUCTION M A N A G E R ' S / E N G I N E E R ' S REVIEW AND APPROVAL: 

COPY TO: Ffle 05691^ 

COMPLETED BY: Jp&A J t M ^ 
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TRI/Environmental, Inc, 
A Texas Research International Company 

Bit) To: 

Coi^esstoga Rovers and Associates 
Project # : 56913 

Date; 20X0-09-21 

Mal l To: 

Jodie Dembowske 
Conestoga Rovers and Associates 
4X41 DAvIs Creek Road 
Kalamazoo , M l , 49001 

e-mall:jdembowske@craworld.com 

Dear Dembowske, 

Thank you for consulting with TRI/Environmental, Inc. (TRi) for your geosynthetics testing needs. TBI is pleased to 
submit this final report for laboratory testing. 

Project: 

TRI job Reference Number: 

MateriaKs) Tested: 

Test(s) Requested: 

12th Street Landfill 

4052 

(5) Heat Fusion Weld Sei3m(s) 
(2) Single Extmslon Weld Seam{s) 

SAME DAY Peel and Shear 
(ASTM D 6392/GW GMlS/D 4437/NSF 54/882 mod.) 

Codes: 

AD Adhesion Failure (100% Peel) 

BRK Break in sheeting away from Seam edge. 

SE Break in sheeting at edge of seam. 

AD-BRK Break in sheeting after sorne adhesion failure - partial peel, 

SIP Separation in the plane of the sheet (leaving the hond intact). 

FTB Film tearing bond (all non "AD" failunes). 

NON-FTB 100% peel. 

If you have any questions or require any additional information, please call us at 1-800-880-3378. 

Sincerely, 

Melissa Hunter 
Project Manager 
Qeosynthetic Services Division 
http://www.geosyntheticstestinc.com 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 
T R I C l ien t : Conestoga Rovers and Assoc ia tes 

Pro jec t : I 2 t h S t ree t Landf i l l 

Ma te r i a l : 4 0 m i i . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRI CM19/D 4437/NSF 54/882 mod. ) 

T B I L o g # : 40S2 

TEST REPLICATE NUMBER 

PARAMETER 1 2 3 4 5 MEAN 

Sample ID: 0S-<) j Weld : Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion 1%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

Peel Strength (ppi) 

Peel Incursion (%> 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation ® Break (%) 

Peel A 

90 

<5 

SE 

FTB 

90 

<5 

SE 

FTB 

110 

>50 

91 

<5 

SE 

FTS 

90 

<5 

SE 

FTB 

111 

>50 

90 

<5 

SE 

FTB 

78 

<5 

SE 

FTB 

111 

>50 

89 

<5 

SE 

FTS 

92 

<5 

SE 

FTB 

115 

>50 

88 

<5 

SE 

FTB 

38 

<5 

SE 

FTB 

no 
>50 

SO 

Pe«IB 

S8 

Shear 

111 

Sample 10: DS-JO | Weld: Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion {%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

PesI Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

105 

<5 

SE 

FTB 

86 

<5 

5E 

RB 

111 

>50 

94 

<5 

SE 

FTB 

104 

<5 

SE 

FTB 

.UO 

>50 

98 

<5 

SE 

FTB 

85 

<5 

SE 

FT8 

114 

>50 

88 

<5 

SE 

FTB 

101 

<5 

SE 

FTB 

113 

>50 

92 

^5 

se 
FTB 

89 

<5 

SE 

FTB 

115 

>50 

Peel A 

95 

fee lB 

S3 

Shear 

113 

The testing is based upon accepceci industry practices as well as the test method listed. Test lesults reported herein do not apply to samples otlier tftan 
those tested. TRI neither accepts (esponslWIity for nor makes claims as to Uie final USE and purpose o» the maceriai. 1R! observes and maintains client 
conrideriliality. TRI limits roproduction o( this report except in full, without prior approval o( TRI. 
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TRI/Environmentai, Inc. 
A Texas Researcii Internationa! Company 

ri ' 
'^'K h'-1,t' 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI C l ien t : Conestoga Rovers and Assoc ia tes 

Pro jec t : a 2 t h S t ree t Landf i l l 

Ma te r i a l : 4 0 m l i . LLDPE 

SAME DAY Peel and Shear (ASTM O e392/GRI GM19/0 44:t7/NSF 54/8S2 mod . ) 

TRILog#: 4052 
TEST REPLICATE NUMBER 

PARAMETER 1 2 3 4 MEAN 

Sample ID: D$-X1 j We ld : Haat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion {%> 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: 8 

•Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

91 

<5 

SE 

FTB 

97 

<5 

SE 

FTB 

115 

>50 

83 

<.5 

SE 

FTB 

88 

<5 

SE 

FTB 

114 

>50 

83 

<5 

SE 

FTB 

96 

<5 

SE 

FTB 

120 

>50 

83 

<5 

SE 

FTB 

93 

<5 

SE 

FTB 

120 

>50 

89 

<5 

SE 

FTB 

93 

<5 

SE 

FTB 

119 

>50 

fee) A 

86 

Peel B 

»3 

Shear 

118 

Sample ID: DS-12 | Weld: Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion {%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

•peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

The testing Is based upon accepted industry practices as well as the test met1ich:l listed- Test results repoited herein do not apply to samples othe'-ttian 
those tested. TRI neither accepts responsibility (or not makes claims as to th* final use and purpose ot the iinaterial. TM ot)serv?s ana maintains client 
confidentiality. Till limits reproduction of itiis report, uxctpt in full, withoL-t prior approval of TRI. 

Peel A 

91 

<5 

SE 

FTB 

61 

<5 

SE 

FTB 

109 

>50 

91 

<5 

SE 

FTB 

83 

<5 

SE 

FTB 

107 

>50 

90 

<5 

5E 

FTB 

85 

<5 

SE 

FTB 

111 

>50 

95 

<5 

SE 

FTB 

88 

<5 

SE 

FTB 

110 

>50 

95 

<5 

SE 

FTB 

86 

<5 

SE 

FTB 

1X3 

>50 

92 

Fee! 8 

84 

Shear 

lao 
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TRI/Environmental, Inc. 

A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Client; Conestoga Rovers and Associates 

Project: 12th Street Landfill 

Ma te r i a l : 40m! l . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod . ) 

TRI Log#: 4052 

TEST REPLICATg NOMBEft 

PARAMETER 1 2 3 4 MEAN 

Sample ID: DS-13 | Weld: Heat Pusian 

Side: A 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Pee! NSF Failure Code 

Side: B 

Peel Strength (ppi) 

Peel Incursion (%> 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

Pee) A 

96 

<5 

SE 

FTB 

94 

<5 

SE 

FTB 

106 

> 5 0 

98 

<5 

SE 

FTB 

93 

< 5 

SE 

FYS 

104 

>50 • 

94 

<;5 

SE 

FTS 

92 

<5 

SE 

FTe 

106 

>50 

93 

< 5 

SE 

FTB 

91 

< 5 

SE 

FTB 

110 

>50 

99 

<5 

56 

FTB 

99 

<5 

SE 

FTB 

108 

>50 

97 

P e e l B 

9 4 

S h e a r 

107 

The testing is based upon accepted (ndiistry practices as well as the test inetnoa listeO. Test results reported herein do not apply to samples other than those tested. TRI 
neither accepts responsfbifity for nor mal<es claims as to the final use and purpose ot the material. TW observes and maintains cl('3nt conpdentiality. TRI limits reproduction 
of this report, except In fuH, without prior approval of TRI. 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS - SII^GLE TRACK 

TRI Client: Conestoga Rovers and Associates 

Project: 12th Street Landfill 

Material: 40 mil, LLDPE 

SAME DAY Peel and Shear (ASTM O 6392/GRf CMX9/D 4437/NSF 54/882 mod.) 

TRILog#: 4052 

TES1 REPLICATE NUMBER 

PARAMETER 1 2 3 4 MEAN 

Sample ID: OS-14 | Weld: Single Extrusion 

Side: Peel 

Peel Strengtti (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel MSF Failure Code 

.Shear 

Shear Strength (ppi) 

Shear Elongjition @ Break <%) 

88 

<5% 

SE 

FTB 

86 

>50 

92 

<5% 

SE 

FTB 

87 

>50 

87 

<5% 

SE 

FTB 

89 

>50 

88 

<5% 

SE 

FTB 

86 

>5Q 

88 

<5% 

SE 

FTB 

85 

>50 

Peel 

sa 

Shear 

87 

Sample ID: OS-15 | Weld: Single Extrusion 

Sitie: Pest 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break {%) 

87 

<5% 

SE 

FTB 

86 

>50 

81 

<5% 

SE 

FTia 

86 

>50 

88 

<5% 

SE 

FTB 

85 

>50 

72 

<5% 

SE 

FTB 

88 

>50 

88 

<5% 

SE 

FTB 

89 

>50 

Peel 

33 

Shear 

67 

The testing Is based upon accepted industry practices as well as the test method listed Test results repotted herein do not apply to samples other than 
those tested. Tffl neiUier accepts responsibility for not inaKes claims as to the fina! use and purpose ot the material. TW observes and maintains client 
.conridentiallty. TRI limits reproduction of this report, eccept in M l , without prior approval of TRI. 
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TRI/Environmental, inc. 
A Texas Research Internationa! Connpany 

Date: 2010-09-22 

Mal l To: 

Jodie Dembowske 

Conestoga Rovers and Associates 

4 1 4 1 DAvis Creek Road 

Kalamazoo , M l , 4 9 0 0 1 

e-mall:jdembowske@craworld.com 

Dear Dembowske, 

Bin To: 

Conestoga Rovers and Assoc ia tes 

F'roject # : 56913 

Thank you for consulting with TRl/Envlronmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to 

submit this final report for laboratory testing. 

Project : 

TRI job Reference Number: 

Material(s) Tested: 

Test(s) Requested: 

12 th S t ree t Landf i l l 

4080 

(3) Heat Fusion Wed Seam(s) 

(1) Single Extrusion Weld Seam(s) 

SAME DAY Peel and Shear 

(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.) 

Codes: 

AD 

BRK 

SE 

AD-BRK 

SIP 

FTB 

NON-FTB 

Adhesion Failure (100% Peel) 

Break In sheeting away from Seam edge. 

Break in sheeting at edge of seam. 

Brealc in sheeting after sortie adhesion failure - partl^al peel. 

Separation in the plane of the sheet (leaving the bord intact). 

Film tearing bond (all non "AD" failures). 

100% peel. 

If you have any questions or require any additional information, please, call us at 1-800-880-8378. 

Sincerely, 

\ j k » ^ ^ /.^ftfii 7 
Jennifer Tenney 

Project Manager 

Geosynthetic Sen/ices Division 

http://www.geosyntheticstestinc.com 
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TRl/Envlronmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Cl ient: Conestoga Rovers and Associates 

Project : 12 th S t ree t Landf i l l 

Mate r ia l : 40m i l . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

TRI Log# : 4080 

TEST REPLICATE N U M B E R 

PARAMETER MEAN 

S a m p l e I D : D S - 1 6 | W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongation @ Break (%) 

Pee l A 

80 

<5 

SE 

FTB 

84 

<5 

SE 

FTB 

111 

>50 

82 

<5 

SE 

FTB 

80 

<5 

SE 

FTB 

112 

>50 

79 

<5 

SE 

FTB 

81 

<5 

SE 

FTB 

109 

>50 

79 

<5 

SE 

FTB 

B3 

<5 

SE 

FTB 

106 

>50 

86 

<S 

SE 

FTB 

81 

<5 

SE 

FTB 

109 

>50 

81 

PeelB 

82 

Shear 

110 

S a m p l e ID : D S - 1 7 | W e l d : H e a t F u s i o n 

S i d e : A 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S i d e : B 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongation (S> Break (%) 

Peel A 

90 

<5 

SE 

FTB 

B9 

<5 

SE 

FTB 

109 

>50 

88 

<5 

SE 

FTB 

88 

<5 

SE 

FTB 

105 

>50 

83 

<5 

SE 

FTB 

82 

<5 

SE 

FTB 

107 

>50 

91 

<5 

SE 

FTB 

90 

<5 

SE 

FTB 

110 

>50 

85 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

109 

>50 

87 

PeelB 

87 

Shear 

108 

The testing Is based upon accepted industry practices as well as the test method listed. Test results reported herein do not apply to samples other than 
those tested. TRI neither accepts responsibility for nor makes claims as to the final use and purpose of the material, TRI observes and mainlrains client 
confldcnUallty.TFU limits reproduction of this report, except in full, nrlhout prior approval of TRI. 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 

TRI Cl ient : Conestoga Rovers and Associates 

Project : 12 th S t ree t Landf i l l 

Ma te r i a l : 40mi l . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

TRI Log#: 4080 

TEST REPLICATE NUMBER 

PARAMETER 1 2 3 4 MEAN 

Sample ID: D5-18 | Weld: Heat Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion {%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side ; B 

Peel Strength (ppi) 

Peel incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation @ Break (%) 

94 

<5 

SE 

FTB 

83 

<5 

SE 

FTB 

109 

>S0 

81 

<5 

SE 

FTi3 

90 

<;; 
SE: 

FTI3 

107 

>50 

53 

<S 

:5E 

FTB 

:34 

-=5 

SE 

FTB 

109 

>50 

36 

<5 

SE 

FTB 

88 

<5 

SE 

FTB 

110 

>50 

89 

<5 

SE 

FTB 

90 

<5 

SE 

FTB 

112 

>50 

Peel A 

89 

PeelB 

89 

Shear 

1 0 9 

The testing is based upon accepted Industry practices as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI 
neither accepts responsibility for nor makes claims as to the final use and purpose of the material. TRI ob.'̂ erves and nriaintains client conndentiality. TRI limils reproducdon 
of this report, except in full, without prior approval of TRI. 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS - SINGLE TRACK 

TRI Cl ient: Conestoga Rovers and Associates 

Pro ject : 12 th S t ree t Landf i l l 

Mate r ia l : 40 m i l . LLDPE 

SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod. ) 

T R I L o g # : 4080 

TEST REPLICATE N U M B E R 

PARAMETER 1 2 3 4 MEAN 

S a m p l e I D : D S - 1 9 j W e l d : S i n g l e E x t r u s i o n 

S i d e : Pee l 

Peel St rength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

S h e a r 

Shear St rength (ppi) 

Shear Elongat ion @ Break (%) 

Pee l 

87 

<5% 

SE 

FTB 

89 

>50 

92 

<5% 

SE 

FTB 

87 

>50 

90 

<5% 

SE 

FTB 

87 

>50 

88 

<5% 

SE 

FTB 

92 

>50 

90 

<5% 

SE 

FTB 

89 

>50 

89 

Shear 

89 

The testing is based upon accepted industry practices as well as the test nnetfiod listed. Test results reported herein do not apply to samples other than 
those tested. TRi neither accepts responsibility for nor makes daims as to the final use and purpose of the material. TRI observes and maintains client 
confidentiality. TRI limits reproduction of this report, except In full, without prior approval of TRI. 
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, „ TRI/Environmental, Inc. 
' ^ / \ *• A Texas Research International Company 

Date; 2010-09-27 

Mail To: Sill To: 
Jodie Dembowske 
Conestoga Rovers and Associates Conestoga Rovers and Associates 
4141 DAvis Creek Road Project # ; 56913 
Kalamazoo , M l , 49001 

e-mail:Jdembowske@craworlcl.com 

Dear Dembowske, 

Thank you for consulting with TRi/Environmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to 
submit this final report for laboratory testing. 

Project: 12th Street Landfill 

TRI Job Reference Number: 4132 

MateriaKs) Tested: (3) Heat Fusion Weld Seam(s) 

, ,, , „ , _, SAME DAY Peel and Shear 
Testis) Requested; 

^ {ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.) 
Codss; 

AD Adhesion Failure (100% Peel) 

BRK Sraak in sheeting away from Seam edge. 

SE Break in sheeting et edge of seam. 

AO-BRK Braeic m sheeting after some adhesion fcilure • partial peel. 

SIP Separation in the plane of the sheet (leaving the bond intact). 

FTB Film tearing bond (all non "AD' failures). 

h»N-FTB 10071 peel. 

If you have any questions or rec^lre any addlUonal Infornrjation, please call us at 1-800-880-8378. 

Sincerely, 

\M^fttiA-'7rj!atlt«-
/ • 

Jennifer Tenney 
Project Manager 
Geosynthetic Services Division 
http://www.geosynthetic5te5tinc.com 
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TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 
TRI Client: Conestoga Rovers and Associates 

Project: 12th Street Landfill 

Material: 40mli. LLDPE 
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.) 
TRILO0#: 4132 

TEST REPUCATE NUMBER 

PARAMETER 1 2 3 4 MEAN 

Sampla ID; DS-20 ( We ld : Haat Fusion 

SMe:A 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Coda 

Peel NSF Faihjre Code 

S h M r 

Shear Strength (ppi) 

Shear Elongation 9 Break (K) 

Peel A 

84 

< 5 

SE 

FTB 

91 

< 5 

SE 

FTB 

105 

>50 

78 

<S 

SE 

FTB 

90 

•<:5 

SE 

FTB 

106 

>50 

80 

<5 

SE 

FTB 

SB 

< 5 

SE 

FTB 

112 

>50 

96 

<S 

SE 

FTB 

96 

< 5 

SE 

FTB 

115 

> 5 0 

91 

<S 

SE 

FTB 

B7 

<5 

SE 

FTB 

108 

>50 

8 6 

P M I B 

SO 

S h e a r 

lot 

Smnpla ID: DS-211 WaMi Heat Fusion 

Sida: A 

peel StronBth (ppi) 

Peel IfKUFsion tV,) 

Peel Locus Of Failure Coda 

Peel NSF Failure Code 

SMa :B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear Strength (ppi) 

Shear Elongation 9 Break (%) 

PaalA 

83 

<5 

SE 

FTB 

97 

<5 

SE 

FTB 

102 

>50 

89 

<5 

SE 

FTB 

93 

<S 

SE 

FTB 

105 

>50 

85 

<5 

SE 

FTB 

112 

<5 

SE 

FTB 

108 

>50 

87 

<5 

SE 

FTB 

102 

<5 

SE 

FTB 

110 

>S0 

92 

<5 

SE 

FTB 

86 

<S 

SE 

FTB 

104 

>50 

87 

PaalB 

n 

Shear 

106 

The testing Is bawd upon accepted Industry practices as ngjt i t the test method toted. Test nsJKs reported tanln do nM apply to samples othv then 
those tested. TW ndther accepts mponslbllfty lor dor mekes clelnis as to the Anal u > end pupose of ttM material, TTU obeerves and mamtakn client 
conndentiality. TW Bnifa reproduction o( this report, except li» M l . without prior approval of TW. 
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• thL< 

TRI/Environmental, Inc. 
A Texas Research International Company 

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS 
TRI Client: Conestoga Rovers and Associates 

Project: 12th Street Landfill 

Material: 40mil. LLDPE 
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF S4/882 mod.) 
TRILog#: 4132 

TEST REPUCATE NUMBER 

PAJIAMETER 4 MEAN 

Sampla ID: DS-22 | Weld : K m t Fusion 

Side: A 

Peel Strength (ppi) 

Peel Incursion ( * ) 

Pe^ Locus Of Failure Code 

Peel NSF Failure Code 

Side: B 

Peel Strength (ppi) 

Peel Incursion (%) 

Peel Locus Of Failure Code 

Peel NSF Failure Code 

Shear 

Shear Strength (ppi) 

Shear Elongation ® Break (H) 

PaelA 

87 

<5 

SE 

FTB 

68 

<5 

SE 

FTB 

97 

>50 

72 

<5 

SE 

FTB 

87 

<5 

SE 

FTB 

98 

>50 

81 

<5 

SE 

FTB 

84 

<5 

SE 

FTB 

99 

>50 

90 

<5 

SE 

FTB 

92 

SE 

FTB 

100 

>50 

94 

<5 

SE 

FTB 

89 

<5 

SE 

FTB 

96 

>50 

86 

Pae lB 

88 

Shaar 

9B 

The tedk<g is based upon accepted Industry practices as mil as the te«t nnethod lilted. Test rcsub. reported herein do not apply te samples other than those tested. TRI 
neWiei accepts responilbtty for nor maKes cWn» H to the final use and purpose of the materia), 'ml observes and maintains dient cenlWentJatlty. TRI Imitj reproductiox 
of this report, except in Ml, MKhout pllor approval of TRI. 
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